I
n the majority of patients with dementia-particularly Alzheimer disease (AD) patients-the clinical picture is aggravated by accompanying psychopathological symptoms such as depression, apathy, delusional ideation, or hallucinations. 1 These have repeatedly been associated with increased distress and complaints of primary caregivers and family members [2] [3] [4] and often precipitate nursing home placement and determine the patient's need for professional care. 5 The frequency of neuropsychiatric symptoms among nursing home residents in general and of apathy in particular appears to be very high. Wood et al. 6 found apathetic symptoms to be apparent in 84% of the nursing home residents studied, thus being the most common neuropsychiatric symptom. Similar findings were reported in other countries, such as Germany. 7 However, psychopathological symptoms are often not recognized even by professional caregivers or general practitioners.
Apathy is generally defined by the absence of emotion, interest, concern, and motivation resulting into a lack of drive and self-initiated behavior. 8 As recently proposed by Marin, 9 apathy may be part of a superordinate syndrome or may constitute a syndrome on its own, thus not being attributable to mood disorder, altered level of consciousness, or cognitive impairment. Despite its importance for our understanding of dementia, the lack of a brief and robust rating instrumented has prevented a more widespread consideration of apathy in clinical practice and scientific research.
In its original form, the Apathy Evaluation Scale (AES) 10 consists of 18 items that address behavioral, cognitive, and emotional aspects of goal-directed behavior. The instrument is available as a self-rating or informant-rating version, as well as a clinical interview in order to obtain information from different observer sources. As a syndrome-independent apathy scale, the AES has been widely employed to assess apathy in a variety of medical, neurological, and psychiatric conditions. 4, [11] [12] [13] We recently provided a German translation of the AES 14 that was developed in close cooperation with the author of its original. (The German translation is available on request.) The German version possesses favorable psychometric properties and proves to be comparable to the original scale. 14 However, when employing the AES in a sample of demented nursing home residents, this approach imposed limitations in the usefulness of several items. Professional caregivers that were interviewed repeatedly communicated difficulties in judging items that were obviously superimposed by severe cognitive deficits and thus were rated in the same manner for demented patients with, but also without, accompanying symptoms of apathy. In light of the predominantly externally driven daily structure of this particular setting, other items as well appeared to lose specificity for apathetic behavior.
Therefore, we aimed to develop an abbreviated version of the AES that is easier and faster to accomplish, gains more acceptance by professional caregivers, and is adapted to this specific setting and patient group.
METHOD Subjects and Setting
AES data were obtained in a large sample of nursing home residents (N ϭ 356) that lived in different nursing homes distributed in West and East Germany (e.g., regions of Heidelberg, Germany, Mü nster, Trier, and Weimar). Residents were enrolled as part of a larger study that assessed quality of life of demented nursing home residents in Germany. 7 Participants were carefully screened for physical and mental health by clinical exploration and physical examination. In addition, the general practitioners or specialists attending the residents were contacted for further information. All examinations were performed by a geriatric psychiatrist.
Residents met International Classification of Diseases, Tenth Revision, Clinical Modification criteria for dementia or mild cognitive impairment according to the concept of aging associated cognitive decline (ACCD). 15, 16 A smaller subgroup of residents without any evidence of dementia or other axis I psychiatric disorder was recruited for comparison. Residents with coexisting severe psychiatric disorders such as schizophrenia, substance abuse, delirium, or severe medical diseases were excluded. The study was approved by the ethical committee of the University of Heidelberg, Germany. After complete description of the study to the subjects, written in-formed consent of the residents and/or their legal caregivers was obtained.
Neurological and Psychiatric Examination
Differential diagnosis of dementia was carried out according to National Institute of Neurological and Communicative Disorders and Stroke-AD and Related Disorders Association 17 and National Institute of Neurological Disorders and Stroke-Association Internationale pour la Recherche et l'Enseignment en Neurosciences 18 criteria, respectively. Global impairments and severity of cognitive deficits were assessed on the Global Deterioration Scale (GDS) 19 and the Mini-Mental State Examination (MMSE), 20 respectively. Neuropsychiatric symptoms were evaluated using the Neuropsychiatric Inventory (NPI) 21 and the AES in its German translation.
14 In its original form, the latter comprises 18 items that are scored on a 4-point Likert-type scale with the following categories: "not at all characteristic," "slightly characteristic," "somewhat characteristic," and "very characteristic." All items were coded so that a higher score represented greater apathy. All psychiatric evaluations were carried out by experienced geriatric psychiatrists that had received formal training in the administration and scoring of the respective instruments.
Studies provide evidence that demented patients suffering from apathy only have partial awareness of their behavioral changes. 22 Caregivers, however, have repeatedly proven to serve as reliable informants for cognitive or behavioral changes in AD patients. 23, 24 Hence, the AES was administered as an interview with professional caregivers who were familiar to the respective patient.
Process of Item Selection
In determining which item to exclude and which to retain, content-related as well as psychometric criteria were set up. Because the aim was to develop a shortened scale that was specifically adapted to the particular nursing home setting and its demented residents, content-related criteria were mainly derived from the comprehensive experience of the psychiatrists that carried out the examination, as well as from constructive feedback given by nursing home staff. These content-related criteria for exclusion encompassed high redundancy to other items of the scale, reduced specificity in context of the activityrelated restrictions of the setting, superimposition by cognitive aspects of dementia and global impairments, or inappropriateness with regard to this particular age group. As to psychometric criteria, discriminatory power (part-whole-corrected), item difficulty (as indicated by mean values), squared multiple correlation coefficients (SMC), correlations (Pearson's product-moment correlation coefficients) with measures of convergent and discriminant validity (as being indicated by the NPI subscales apathy and depression, respectively), as well as correlations with cognitive aspects and global severity of dementia (measured by the MMSE and GDS), were used to evaluate the appropriateness of each item.
Problematic items were identified according to these criteria. The final decision of whether an item was omitted or retained was then made according to the overall suitability that emerged from all criteria combined.
Statistical Analysis
Because a relatively large sample was available, a cross-validation procedure was carried out in order to confirm results of the shortened scale in a second independent sample.
In a first step, the total sample was subdivided into two matched subsamples as being referred to as subsamples A and B in the following text. Differences in demographic and behavioral data were tested using 2 tests or t-tests for independent samples (two-tailed significance). In a second step, subsample A was employed to calculate psychometric properties for each item (discriminatory power, item difficulty, SMC), and correlations with external criteria (NPI subscales apathy and depression, MMSE, and GDS scores) in order to identify problematic items. It was aspired to exclude items with unfavorable psychometric properties that did not substantially contribute to construct validity and were strongly influenced by cognitive aspects or global impairments of dementia. Problematic items were excluded one after another. After excluding the first item, properties for the remaining ones were reassessed based on the reduced scale. This mode of analysis proceeded in an iterative way until the final size of the shortened version was achieved.
In a third step, correlations with the full-length scale, internal consistency (as indicated by Cronbach's ␣), construct validity, and correlations with cognitive deficits and global impairments of dementia were evaluated for the shortened scale and compared with the original full-length scale. These aspects were then reassessed by cross-validation with subsample B. To compare whether results of the shortened version obtained from subsample A differed significantly from those obtained from subsample B, correlation coefficients were tested for equality with a Fisher's Z-transformation test (twotailed).
To analyze the relationship between dementia and apathy, the total sample was divided into four groups with different degrees of apathy symptoms that were classified according to the quartiles of the AES-10. A one-way analysis of variance was employed to test for differences in the GDS score of these four groups. Post-hoc t-tests (Bonferroni-corrected) specified differences between the respective groups. All statistical analyses were carried out using SPSS 12.0 and p Ͻ0.05 was considered to indicate statistical significance.
RESULTS

Sample Characteristics
The sample exhibited several differential diagnoses of dementia subtypes. The majority of residents were classified as having AD (69%), followed by vascular dementia (7%), mixed forms (4%), frontotemporal dementia (1%), dementia in Parkinson disease (1%), and other nonclassified forms of dementia (3%). Mild cognitive impairment was present in about 8% of the subjects, whereas 7% did not show any signs of mild cognitive impairment or dementia.
The mean age (SD) of the sample was 85.6 (6.7) years and female sex prevailed with 82.9% subjects being women. Length of stay in the nursing home averaged at 41.5 (58.2) months. Table 1 summarizes demographic, neuropsychological, and neuropsychiatric data of the total sample and the two matched subsamples. Comparisons of data from subsample A and B yielded no substantial differences in any of the sample characteristics (Table 1) .
Item Selection
Psychometric properties and correlations with external criteria for each item of the original full-length scale are given in Tables 2 and 3 . However, because discriminatory power and SMC were calculated again after rejecting an item, values relating to the respective version of the reduced scale (i.e., the 17-item scale after rejection of the first item, the 16-item scale after rejection of the second item, etc.) will be referred in the text.
High Redundancy. The first group of items that was omitted displayed a high redundancy to other items of the scale. Item 4 ("S/he is interested in having new experiences") exhibited the highest SMC (r 2 ϭ0.715) and was thus predictable by the remaining scale to a large extent. Moreover, it appeared to be semantically very similar to Item 5 ("S/he is interested in learning new things"), which was confirmed by a high correlation between both items (rϭ 0.795). Because item 4 showed more favorable correlations with the NPI subscale apathy (rϭ0.435) than item 5 (rϭ0.363), the latter was chosen to be rejected.
After rejecting item 5, SMC peaked for item 16 ("getting things done during the day is important to him/her"; r 2 ϭ0.711). Correlations demonstrated the highest association to item 2 ("S/he gets things done during the day"; rϭ0.776) among all items. Item 2 was chosen to remain because it avoided aspects of introspection and was based primarily on observable behavior, which was easier to judge by caregivers.
Superimposition by Cognitive Aspects and Global Impairments. The next group of items was strongly influenced by cognitive deficits. Item 11 ("S/he is less concerned about his or her problems than s/he should be") and item 15 ("S/he has an accurate understanding of his or her problems") both dealt with the ability to gain insight into one's problems. Although this is an important feature in the concept of apathy, it is also very characteristic for the progress of dementia in general. Indeed, both items correlated higher with cognitive aspects as indicated by the MMSE than with the validation criterion from the NPI (item 11: r ϭ Ϫ0.553 versus rϭ0.284; item 15: r ϭϪ0.580 versus rϭ0.343, for MMSE and the NPI Apathy subscale, respectively). Moreover, item 11 required knowledge of two components that had to be judged simultaneously. First, caregivers had to estimate the extent to which the respective resident was able to gain insight into his or her problems (as a cognitive component). Second, it had to be evaluated whether the degree of concern (as an affective component) shown by the patient was appropriate. Third, the specific phrasing of item 11 encompassed a double negation that was frequently misunderstood by caregivers, although it was later explained by the interviewer to avoid inappropriate answers. Therefore, items 11 and 15 were excluded from the abbreviated scale.
Reduced Specificity Due to the Setting. Item 10 ("Someone has to tell her/him what to do each day") seemed to be rather superimposed by the externally 
Short Version of the Apathy Evaluation Scale
predetermined daily structure of the nursing home context itself. Moreover, the association with the apathy subscale of the NPI was among the lowest (rϭ 0.328), whereas correlations with the MMSE and the GDS were the highest of all items (rϭϪ0.603 and rϭ 0.636, for MMSE and GDS, respectively). Therefore, item 10 was rejected as well. Unfavorable Psychometric Properties, Inappropriateness to Age Group. The last group of items that was omitted displayed unfavorable psychometric properties and seemed to be inappropriate in this aged population. Item 14 ("When something good happens, s/he gets excited") displayed the lowest discriminatory power when investigating the fulllength scale (rϭ0.439) and the remaining items only (rϭ 0.463). Moreover, a mean value of 0.60 (SD: 1.02) indicated the lowest item difficulty of all items. Thus, the feature of excitement did obviously not contribute to the description of the clinical picture of apathy in this subsample. Finally, item 12 ("S/he has friends") and item 13 ("Getting together with friends is important to him/her") appeared to exhibit limitations regarding the advanced age of the subsample. The matter of friends seems to be a difficult one either because not many friends remain or friends of the same age lack the possibility to visit the resident in the nursing home. Hence, related behavior can only scarcely be observed by caregivers. In addition, item 13 displayed the lowest discriminatory power of the remaining items (rϭ0.436) and lowest item difficulty as indicated by a mean value of 0.81 (SD: 1.18), thus pointing to a floor effect in the judgements. Therefore items 12, 13, and 14 were rejected as well.
Cross-validation of the Shortened Scale
Psychometric properties of the 10-item version of the AES (AES-10) were evaluated in subsample A and compared with the full-length scale (AES-18). Afterward, the same procedure was repeated in subsample B to confirm results obtained from the former analysis. Table 4 summarizes data concerning correlations with the full-length scale, internal consistency, construct validity, and associations with cognitive deficits and global impairments for both subsamples.
Correlations with the original full-length scale appeared to be high for both subsamples (rϭ0.97; Figure 1) .
The 10-item scale exhibited no substantial losses in internal consistency as measured by Cronbach's ␣ (subsample A: rϭ0.938 versus rϭ 0.922 for AES-18 and AES-10, respectively), although nearly half of the items were rejected. Values were comparable to results obtained from the other subsample (subsample B: rϭ0.936 versus rϭ0.921 for AES-18 and AES-10, respectively). Correlations with indicators of convergent (NPI Apathy) and discriminant validity (NPI Depression) in subsample A nearly remained unchanged in the reduced 10-item scale when compared to the original version (NPI Apathy: rϭ0.618 versus rϭ0.610; NPI Depression: rϭ0.055 versus 0.069, for AES-18 and AES-10, respectively). Compa- and AES-10, respectively). Correlations with cognitive aspects and global severity of dementia were reduced in the AES-10 when compared to the original scale in subsample A (MMSE: rϭϪ0.578 versus rϭϪ0.513; GDS: rϭ0.574 versus rϭ0.511; for AES-18 and AES-10, respectively). A similar effect was observed in subsample B (MMSE: rϭϪ0.626 versus rϭϪ0.584; GDS: rϭ0.657 versus rϭ0.593; for AES-18 and AES-10, respectively). Although correlations still remained substantial, these observations pointed to a more refined scale that was less confounded by cognitive aspects of dementia. Fisher's Z transformation tests indicated that results obtained from subsample A and B were comparable for correlations with the full-length scale (A: Nϭ178, B: Nϭ178; Zϭ0.166, pϭ0.868), for Cronbach's ␣ (A: Nϭ178, B: Nϭ178; Zϭ0.062, pϭ 0.951), for correlations with the NPI apathy subscale (A: Nϭ178, B: Nϭ178; Zϭ0.179, pϭ0.858) and depression subscale (A: Nϭ178, B: Nϭ178; Zϭ0.179, p ϭ0.858), with the MMSE (A: Nϭ175, B: Nϭ176; Zϭ0.945, pϭ0.345), and with the GDS (A: Nϭ178, B: Nϭ178; Zϭ1.106, pϭ0.269).
Relationship Between Dementia and Apathy
Finally, results concerning the relation between dementia and apathetic symptoms revealed that the patient subgroups differed significantly in their GDS scores (F 3,352 ϭ43.50, p Ͻ0.001; Figure 2 ). As can be seen in Figure 2 , Bonferroni-corrected t-tests specified that the patient group in the lowest quartile of apathy symptoms (first quartile of AES-10 distribution) displayed significantly lower GDS scores than all other groups (first quartile versus second: t 180 ϭ Ϫ5.60, p Ͻ0.001; first quartile versus third: t 188 ϭ Ϫ7.57, pϽ0.001; first quartile versus fourth: t 178 ϭ Ϫ10.93, p Ͻ0.001). The second quartile group exhibited significantly lower GDS scores than the fourth quartile group (t 164 ϭ Ϫ5.14, p Ͻ0.001), but not than the third quartile group (t 174 ϭ Ϫ1.73, pϭNS). The latter again exhibited significantly lower GDS scores than subjects belonging to the 4th quartile group of the AES-10 (t 172 ϭ Ϫ3.53, p Ͻ0.01).
DISCUSSION
The aim of the present study was to develop a brief and time-efficient instrument to assess symptoms of apathy in this particular patient group of demented nursing home residents. Results presented for the abbreviated version of the AES demonstrated favorable psychometric properties of this brief scale that were confirmed by cross-validation with the second subsample. Correlations with the full-length scale were high; the AES-10 yielded no substantial losses regarding internal consistency or construct validity. Moreover, associations with cognitive deficits and global impairments were slightly reduced compared with the original 18-item version, thus pointing to a more refined scale that was less confounded by symptoms that appear to be unspecific for apathy in this setting and patient group. Global impairments generally increased with rising levels of apathy. However, post-hoc tests revealed that GDS scores significantly rose from the first to the second and third quartiles of the AES-10, then remained at a rather stable plateau between the second and third quartiles before they increased again in patients with severe degrees of apathy in the fourth quartile. This profile thus indicates that global impairment is closely related to apathy, although GDS scores remain rather stable in patients with moderate apathetic symptoms.
Apathy as one of the most prominent noncognitive features of dementia has been associated with a number of adverse outcomes such as a decreased level of overall functioning, 22, 25 increased caregiver distress, 26 cognitive impairment, 1 or faster rate of cognitive decline. 27 Moreover, apathy seems to be less prominent in AD patients derived from community dwellings as being indicated by lower prevalence rates, 28 thus emphasizing its importance for the present patient group. Although several scales for assessing apathy are available, only some seem to be appropriate in the particular setting of demented nursing home residents. The most commonly employed instrument appears to be the NPI; however, it assesses a broad range of symptoms that covers not only apathy and, depending on the number of symptoms present, takes longer to accomplish.
Sample effects have to be considered as a potential confounding variable. To avoid potential regional effects, subjects were recruited in different parts of the country. As to be expected in a typical nursing home population, the overwhelming majority of participants suffered from dementia of an at least moderate degree. Just 15% of the residents included did not show a dementing disorder; however, more than half of those presented with cognitive deficits fulfilling the criteria of mild cognitive impairment. The participants' mean age ranged well in the mid-80s; the majority of subjects were female. Alzheimer disease was diagnosed in about two-thirds of the cases, followed by vascular dementia. These findings do not exclude a selection bias per se; also, they reflect typical characteristics of a nursing home population.
The abbreviated version of the AES may fill a gap for assessing symptoms of apathy in this rapidly accumulating target group of demented nursing home residents. The need for further research is substantiated by the present finding that apathy seems to aggravate in the progress of dementia. According to this association, apathy may be conceptualized as an integral part of dementia. However, apathy is neither an obligate symptom nor specific for dementia. Although the vast majority presents with apathetic symptoms, the latter do not occur in a small subgroup of patients. Because apathetic symptoms can be found in a myriad of neuropsychiatric conditions, one may assume that apathy may arise from a variety of cerebral changes.
In this context, the concept of primary and secondary negative symptoms 29 appears to be of particular heuristic importance because the latter can be regarded as equivalence of apathy in schizophrenia. Although primary symptoms are hypothesized to be directly associated with changes in the mesial frontal lobe-as part of the "hypofrontality" typically described in positron emission tomography studies 30 secondary apathetic symptoms are thought to reflect a patient's withdrawal due to other causes such as persisting positive symptoms, in particular delusions and hallucinations. The association between mesial frontal lobe changes and decreased drive-i.e., one of the core apathetic symptoms-was corroborated by a recent study that found changes in the anterior cingulum to be significantly correlated with an automatic measure of unconstraint motor activity. 31 Hence, the differentiation between primary and secondary symptoms is not only of heuristic importance, but may also enhance our understanding of apathy and may thus facilitate the development of therapeutic approaches directed at the different aspects of this heterogeneous syndrome.
Using the AES-10, effort and time costs for examiners and professional nursing home staff can be substantially reduced, which bears importance not only regarding the high demands on caregivers, but also with respect to the examination of large samples. Depending on the expertise of the examiner, the original full-length scale takes approximately 15 minutes to accomplish. Using the abbreviated 10-item version, nearly half of the time will be saved but results remain comparable to those obtained with the original full-length scale. Because the development of the AES-10 relied substantially on the feedback provided by the nursing home staff who was interviewed, this scale will probably gain more acceptance among caregivers.
Given this specific patient group, setting, and mode of data collection, the short version of the AES seems to be a valuable and time-efficient instrument for assessing apathy. The AES-10 will hopefully contribute to further evaluate prevalence, determinants, and treatment options for managing apathy in this increasingly important patient group.
